Background: Mandatory relicense of all physicians in Jordan went into effect at the beginning of May 2018. The bylaw states that all physicians should engage in Continuing Professional Development (CPD) in order to upgrade their knowledge and maintain competency as a prerequisite to renew their license every 5 years. The characteristics of effective CPD are different from one country to another. Jordan has decided to link CPD to mandatory relicense; however, no research has been done to identify the factors that influence CPD offerings, needs, practices, experiences, and effectiveness in the healthcare sector in Jordan. This paper reviews the history of CPD and CME, and the different options to upgrade and improve the competence of physicians. It explores the current practices, motivation, and barriers for physicians to get engaged in CPD activities in Jordan. Purpose: The purpose of this research was to provide a better understanding of the state of CPD in the healthcare sector in Jordan with a view to informing the development of Jordan's first CPD framework. The findings of this research will provide policymakers with baseline information concerning current CPD practices, experiences, and attitudes of physicians towards CPD, and enablers and contributors to effective CPD in Jordan. Methods: Stratified clustered self-selected participants that represented physicians working at all healthcare sectors in Jordan were used in this study. A structured pre-tested selfreported questionnaire was used to collect the data. A total of 457 physicians were included in the sample according to one-proportion sample size calculation method, and they were distributed among the healthcare sectors based on their shared proportions. Conclusion: Despite considerable evidence supporting the role of CPD in maintaining competency of physicians, participating in CPD activities in Jordan is compromised by lack of mandatory laws and barriers related to staff shortage, heavy workload, limited funds, lack of time, and cost. Personal interests and career progression are the top motivators for CPD. Most Jordanian physicians are interested in CPD activities related to health/medical informatics and enhancing their skills in evidence-informed practice. We recommend that future interventions and health policy directions should be informed by these findings in order to optimize uptake of CPD programs in Jordan.
Introduction
The continuum of medical education in Jordan includes three distinct periods of learning: undergraduate, graduate and postgraduate (professional development). Each phase is characterized by transitions: basic to clinical, undergraduate to graduate (residency), and residency to postgraduate (practice).
It is widely accepted around the world that lifelong learning should be the main objective of medical education, it starts from medical schools and gets reinforced through the period of specialization during residency and fellowship programs up to final retirement days. 1 Rapid explosion of medical knowledge and technology over the past decades has meant that it is increasingly challenging for practicing physicians to keep up with these advances as well as sustain and fine-tune and refresh the foundation knowledge acquired during their years of training. Research has shown that as time goes during years of practice, the clinical skills of physicians do decline. 1, 2 In addition, physicians are not reliable when it comes to diagnosing their own learning requirements. 3 Taking a systematic approach to lifelong learning and regarding it as a foundational skill will benefit physicians as they transition from one stage to the other, and their practices evolve from being novice to becoming expert. 4 
Methodology

Research Purpose
The purpose of this research was to provide a better understanding of the state of CPD in the healthcare sector in Jordan with a view to informing the development of Jordan's first CPD framework. The findings of this research will provide policymakers with baseline information concerning current CPD practices, experiences, and attitudes of physicians towards CPD, and enablers and contributors to effective CPD in Jordan.
Sample and Setting
Stratified clustered self-selected participants that represented physicians working at all healthcare sectors were used in this study. Physicians were clustered based on health sector and governorate. Healthcare sectors included in the study were the Jordanian Ministry of Health (MOH), the Jordanian Royal Medical Services (JRMS), University hospitals, private hospitals, and the United Nations for Relief and Works Agency (UNRWA). For analysis purposes, participants from UNRWA were merged with the participants from the private sector as their sample size was very small to be included in a separate group. Three governorates within Jordan: Irbid, Amman, and Al-Karak were used in the study. These governorates were chosen as they represent a good representative geographic cross section of Jordan: Irbid is in the North, Amman in the center and Al-Karak is further south. In addition, Al-Karak is rural while Amman and Irbid are urban centers. These areas were also chosen as each contains a reasonable mix of different health service providers.
Within a healthcare facility, physicians were asked to participate in the study. Given their participation approval, they have been asked to on-spot self-respond to the questionnaire. Completed questionnaires were collected directly once physicians were done with the answers. A total of 457 physicians were included in the sample according to one proportion sample size calculation method, and they were distributed among the healthcare sectors based on their share proportions. 1. Section I: Demographic data; 2. Section II: Current involvement in CPD activities 3. Section III: Motivations to participate in CPD; 4. Section IV: Attitudes towards CPD; 5. Section V: Perceived benefits and impact of current CPD participation; 6. Section VI: Perceived barriers to CPD participation; 7. Section VII: CPD providers; 8. Section VIII: Preferences for CPD design by activity type; 9. Section IX: Views on the necessity of CPD; and 10. Section X: CPD topic interests.
Data Collection Tools
The questionnaire was validated by the Human Resources for Health 2030 (HRH2030) Research Advisory Group and was pilot-tested before data collection commenced.
Data Analysis
Data were analyzed using R statistical computing software (version 3.4.3). Descriptive analysis including means, frequencies and proportions was used to describe the sample, CPD needs, and perceived enablers, barriers, experiences, and attitudes of physicians towards CPD. For categorical responses, the chi-squared test was used to test for differences among healthcare sectors while ANOVA was used to test for differences for numerical responses. Binary logistic regressions combined with stepwise selection were used to identify
Data Collection Procedures
Data collection commenced in December 2017 and was completed in April 2018. Participants were approached in their work settings through collaboration with their administrators to gain their approval to participate in the study.
Findings
Participant Demographics
This study included a total of 457 participants of which 375 (82.6%) were males and 79 (17.4%) were females. Of these participants 170 are working at the MOH, 174 are working in the private sector, 48 are from University hospitals, and 65 are working at the JRMS. Of all participants, 112 (24.5%) were from Irbid Governorate representing the Northern part of Jordan, 314 (68.7%) from Amman Governorate representing the Middle part of Jordan while 31 (6.8%) were from Al-Karak Governorate representing the Southern part of Jordan. These percentages were consistent with the reported statistics of the number of physicians working in these Governorates. Summary of participants' demographic characteristics by healthcare sector is shown in Table Current CPD/CME Practices in Jordan Figure 1 shows detailed summary of the current participants' activities related to CPD. As it can be seen in Figure 1 , most physicians practice CPD in terms of attending conferences (80.7%), local seminars (79.8%) and training workshops (75.7%). Surprisingly, only 21.3% of all participants have published an article in the past two years and only 34.9% have participated in a research-related activity in the same period. Majority of participants know the latest guidelines related to their profession CPD (71.7%) but unfortunately, only 44.8% of all participants keep track of their CPD hours/ points. P-values used for testing significant differences among the participants from the different health sectors are also provided in Figure 1 . These p-values indicate a significant difference in healthcare sectors in regards to publishing scientific articles and participating in research-related activities. Physicians from the JRMS had the highest participation rates in publishing research articles (40%) while physicians from University hospitals had the highest rate of being involved in research-related activities (62.5%).
Logistic regression analysis was used to identify predictors of current participation in CPD related activities. Model inputs were the demographic attributes of participants, and model outputs were the participants' responses to each question about their current participation. Identified significant predictors of current participation in CPD related activities are provided in Table 2 . Results indicate that marital status, education level, and health sector are significant predictors for both articles publishing and involvement in recent research activities. PhD holders had the highest articles publishing rate and involvement in research activities. Physicians from University hospitals had the highest involvement in research activities while those from the JRMS had the highest publication rate. Unfortunately, physicians from the private sector had the lowest publication and research involvement rates. Female participants have shown higher probability in publishing research articles than male participants. Participants with single marital status have shown lower rate of publishing articles than the married and widows/divorced participants. Regression results indicate a positive relationship between years of experience and publication of research articles, which entails that a higher probability of publication is expected for those with more experience. For involvement in research activities, divorced/ widowed have shown the highest involvement probability followed by singles. Married participants have shown the lowest probability in involvement in research-related activities.
Motivation for CPD in Jordan Barriers Towards CPD Table 3 shows barrier significance by health sector assuming a five-point Likert scale of 1="very low" to 5="very high". Results indicate that staff shortage and workload, limited funds, lack of time, event cost and lack of CPD resources were ranked as the top barriers to CPD. Table 3 shows that satisfactions with field knowledge, ability to obtain work leaves, event cost, limited funds, lack of encouragement, and lack of CPD resources have similar scores across healthcare sectors. Staff shortage and limited funds were identified as the top two most barriers to 
Discussion
Recertification or Revalidation of License
Time-limited certification in the US started in 1969 when the American Board of Family Medicine issued 7-year-limited certificates. Other American boards moved along the same lines, and by the year 2000 most American boards adopted the concept of "maintenance of certification (MOC)" programs which have included a 10 yearly, four part recertification assessments of medical knowledge, clinical competence, and communication skills. 9 In 2000, the American Board of Medical Specialties (ABMS) mandated that all 24 specialty affiliate to limit board certification (BC) duration to 10 years, Subsequently, ABMS recertification programs to renew and maintain BC now require all physicians to subscribe to maintenance of certification. 10 However, some physicians in the US are exempted from participating in MOC and not all of the 24 ABMS boards have the same requirements in terms of time and activities. 11 The General Medical Council in the UK mandates that all the General Medical Council (GMC) physicians must revalidate their license and all specialists must undergo recertification on the specialist register of the GMC. 12 The purpose of the recertification in the US and the UK is principally to ensure that doctors update their knowledge and improve their professional conduct.
The General Medical Council (GMC) of the United Kingdom in the 1990s used the term "revalidation" which was defined by the International Association of Medical Regulatory Authorities as the process by which doctors show that they are up to date and fit to practice medicine. The revalidation process in the UK commenced formally in 2012 and has become a mandatory component of medical license renewal. Revalidation in the UK requires CPD activities, participation in an annual appraisal along with a more detailed assessment every 5 years. This includes multisource feedback from multiple health practitioners as well as patients. 13 The process is considered by many as being cumbersome, labor-intensive, and very costly. 14, 15 Walshe et al, showed while there were improvements noted in certain areas in the system of revalidation, these mostly related to identifying poor performance, and that the "one size fits all" process did not appear to create anything positive for highly performing individuals. 16 Revalidation is mandatory in Canada and involves a combination of CPD including practice audit, multisource feedback, and formative assessment, aligned with the Can MEDS framework that promotes selfreflection and practice improvement. Similar systems of mandatory revalidation exist in Germany, New Zealand, and the Netherlands. 17, 18 In the US to be called a board-certified physician, this requires a level of training, competence, and knowledge that can only be achieved by completing a rigorous, defined, closely monitored training program approved by the Accreditation Council for Graduate Medical Education (ACGME), and then demonstrating a level of knowledge comparable to established standards by passing the initial certifying examination. Once American physicians are certified with the Board, the emphasis shifts to demonstrating lifelong professional development and the ability to deliver quality care and to continually improving that care through a process of ongoing assessment called Maintenance of Certification (MOC). 9, 10, 19 Different specialties have different requirements, but these can vary from combinations of open book examinations, CME points, completion of a practice improvement program, and a high stakes secured examination every 10 years. Maintenance of Certification in the US remains voluntary and subject to continuing debate and is not yet mandated for registration renewal, although the registration renewal processes also differ between states. Studies from the US showed that recertification is associated with higher standards of care. 20 In Australia, it is a mandatory requirement that medical practitioners are engaged in a CPD program. However, The Medical Board of Australia is considering the implementation of revalidation system for all registered medical practitioners in Australia in order to strengthen and formalize CPD, as well as to early identify doctors at risk of poor performance, as well as those already performing poorly. 21 Participation in CPD activities and collecting certain number of CPD hours over 5-year cycle in Jordan have become mandatory according to the relicensure bylaw which was issued In April 2018 in order for a practitioner to renew their licensure every 5 years.
Continuing Medical Education (CME) or Continuing Professional Development (CPD)
The objective of Continuing Professional Development (CPD) and Continuing Medical Education (CME) is to keep healthcare workers up-to-date in their medical practice as part of a life learning commitment to their patients and society.
Around the world there has been a dynamic debate about the best way to enhance Good Medical Practice (GMP), such as knowledge, skills and performance, safety and quality, communication, partnership and teamwork, and whether to link GMP to recertification or relicensure, link it with CME or CPD, and whether these activities should be optional or mandatory.
The term continuous medical education CME refers to lectures, presentations, reading, and conference attendance, whereas continuous professional development CPD refers to a broader range of CME activities that allow practitioners to broaden their knowledge, expertise, and competence. 22 The concept of CME has been well established since the 1970s, and in addition to didactic lectures, a broad range of educational models and training activities has been employed based on clinician practice.
For the practicing physician, standards of CME and CPD are less explicit and emerge from clinical practice guidelines, local and national standards of care, and the actions of the regulatory authorities. Furthermore; stimuli for learning at the independent practitioner level emerge from service with learning tied to patient needs and usually follow the principles of adult learning which emphasize the relevance and utility of the contents, include active and reflective strategies and connect to experience and previous knowledge. According to Bloom in his leading article in 2005, the most valuable educational methods regarding physician performance were interactive and included audit of patient data along with feedback, interactive educational seminars, academic detailing, and reminders. These forms of education were all shown to have a positive impact on both clinical performance and patient outcomes. Contrary to general belief, classic lectures and printed materials had little benefit on either clinical performance or patient outcomes whereas clinical practice guidelines and opinion leaders had modest effects. 23 Cervero and, Gaines reported similar findings. 24
The Relicense Bylaw in Jordan
Until recently, most physicians in Jordan continue to enjoy the trust and respect of their patients and the general public, and they do not need to revalidate their certificates, nor do they require to show evidence of continuous medical education to update their knowledge and skills, and fitness for the medical practice. However, the introduction of the relicensure bylaw has made it mandatory for all healthcare workers including physicians to engage in CPD activities and accumulate credit hours to be able to renew their license every 5 years.
Our study has shown that most physicians practice CPD in terms of attending conferences local seminars and training workshops. Surprisingly, only 21.3% of all participants have published an article in the past two years and only 34.9% have participated in a research-related activity in the same period. Majority of participants know the latest guidelines related to their profession CPD (71.7%), unfortunately, less than half (44.8%) of all participants keep track of their CPD hours/points.
We find that career progression was the topmost motivator to practice CPD among all participants with 91.2% agreement. Lack of national policy and patient feedback were the lowest motivators among all with 62.2% and 71.1% agreement, respectively. On the other hand, staff shortage and workload, limited funds, lack of time, event cost and lack of CPD resources were ranked as the top barriers to CPD activities among Jordanian physicians.
Conclusion
Despite considerable evidence supporting the role of CPD in maintaining competence of physicians, participating in CPD activities in Jordan is compromised by lack of mandatory laws and barriers related to staff shortage, heavy workload, limited funds, lack of time, and cost. Personal interests and career progression are the top motivators for CPD. Most Jordanian physicians are interested in CPD activities related to health/medical informatics and enhancing their skills in evidence-informed practice. We recommend that future interventions and health policy directions should be informed by these findings in order to optimize uptake of CPD programs in Jordan.
